Studies on the induction of histocompatibility gene mutations in germ cells of mice by chemical mutagens and/or virus-inducing compounds.
This work continues earlier studies concerning the use of histocompatibility mutations in mammalian germ cells as a mutagenicity test system (H test). The rate of spontaneous H mutations was re-examined using a new basis for the classification of H mutants. This procedure led to very high frequencies of suspected spontaneous H mutants: among C57Bl/6 mice, 6% and among C3H mice, 9%. F2 hybrids of a cross between these strains revealed 1% suspected H mutants. Using the same procedure, the sensitivity of the H test was examined with the mutagens ethylnitrosourea, benzo[a]pyrene, 2-acetylaminofluorene (2-AAF), with the solvent dimethyl sulfoxide (DMSO) and with the antibacterial nitrofurantoin. It was possible to demonstrate the mutagenic potential of all mutagens tested as well as their specific action on the different stages of male germ cell development. We succeeded in demonstrating the mutagenicity of 2-AAF for the first time in germ cells of a mammal. In contrast to the negative result with benzopyrene (BP) in the specific locus test, BP induced H mutants even at the very low dose of 2 mg/kg. DMSO was found to induce H mutations in spermatogonia. This extraordinary result is possibly due to the virus-inducing properties of this compound. Nitrofurantoin which is often used in treating bacterial infections of the urinary tract in humans showed a very stage-specific action on maturing spermatids. The value of the H test for mutagenicity testing is discussed with respect to its sensitivity and economy. The very high spontaneous frequency of suspected H mutants and the ease of inducing increased mutant frequencies by mutagens and by DMSO suggest the possibility that the majority of the histoincompatibilities found in the H test are due to induced antigenic gene products of endogenous viruses. This, however, does not interfere with the applicability of the H test for mutagenicity testing, but rather seems to augment its sensitivity to alkylating mutagens as well as mutagens which probably cause frameshift mutations. Other tests for mutations and/or inherited tumor proneness using mouse germ cells can easily be combined with the H test, because the test animal does not have to be killed, thus reducing the cost of the test.